Minocycline Before Aortic Occlusion Reduces Hindlimb Motor Impairment, Attenuates Spinal Cord Damage and Spinal Astrocytosis, and Preserve Neuronal Cytoarchitecture in the Rat.
Spinal cord ischemia secondary to trauma or a vascular occlusive event is a threatening phenomenon. The neuroprotective properties of minocycline have been shown in several models of central nervous system diseases and after spinal cord ischemia; however, the benefit of using the drug requires additional confirmation in different animal models. Astrocytes are essential as regulators of neuronal functions and for providing nutrients. The authors hypothesized that astrocytes in the spinal cord may be an important target for minocycline action after ischemia and thus in the prevention of secondary spreading damage. A prospective, randomized animal study. University research laboratory, single institution. Adult male Sprague Dawley rats, weighing between 400 and 450 g. A model of spinal cord ischemia in the rat was used for this study to determine whether a single, high-dose (10 mg/kg) of minocycline protects against damage to the neuronal cytoskeleton, both in the white and gray matter, and whether it reduces glial fibrillary acidic protein levels, which is an index for prevention of astrocyte activation during ischemia. Thirty minutes before thoracic aorta occlusion, minocycline was administered for 18 minutes using a 2 F Fogarty catheter. Minocycline given prophylactically significantly mitigated severe hindlimb motor impairment and reduced glial fibrillary acidic protein plus astrocytosis in both the white and gray matter of the spinal cord, caudal to the occlusion. Neuronal histologic cytoarchitecture, which was severely and significantly compromised in control animals, was preserved in the minocycline-treated animals. This study's data imply that minocycline may attenuate reactive astrocytosis in response to injury with better neurologic outcome in a model of spinal cord ischemia in rats. The data suggest that future use of minocycline, clinically, might be advantageous in surgeries with a potential risk for paraplegia due to spinal cord ischemia.